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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



Extensions of tinne may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

Failure to reply within the set or extended period for reply v^ll, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 

earned patent term adjustment. See 37 CFR 1.704(b). 



3) 0 Since this application is in condition for allowance except for formal nnatters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-37 is/are pending in the application. 



Application Papers 

9)D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 29 November 2001 is/are: 3)0 accepted or b)n objected to by the Examiner. 

Applicant may not request ttiat any objection to the drawing(s) be field in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121(d). 

11) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 
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1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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2a)l3 This action is FINAL. 2b)n This action is non-final. 
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5) 13 Claim(s) 25-37 is/are allowed. 
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8) 0 Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 
Response to Amendment 

1 . The action is responsive to the Amendment filed on 09 September 2004. Claims 
1-37 are pending. Claims 25-37 are new. 

2. The amendments filed 09 September 2004 are sufficient to overcome the prior 
objections to the specification. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7, 10, 12-21, 23 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zare et al. (U.S. Patent No. 6,532,071) (hereinafter Zare) in view of 
Collins et al. (U.S. Patent No. 5,291,426) (hereinafter Collins). 

Referring to claim 1 , Zare teaches a method for determining an exponential 
decay rate of a signal in the presence of noise (see Zare, column 7 lines 12-15), said 
method comprising: receiving an exponentially decaying signal from a detector (see 
Zare, column 7 lines 37-42); digitizing said signal to form a first array of data points (see 
Zare, column 7 lines 37-42); estimating a baseline value of said signal by averaging a 
final fraction of said data points (see Zare column 7 lines 19-21); subtracting said 
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baseline value from said first array to generate a second array (see Zare, column 7 lines 
28-30); scaling an ordinate value of said last data point by a factor greater than unity to 
determine a new first data point for a baseline fit on said first array (see Zare, column 7 
lines 25-27); and determining said decay rate of said signal (see Zare, column 12 lines 
1-3). Zare does not teach identifying a last data point on said second array occurring 
before a negative or nil valued data point on said second array; fitting remaining data on 
said first array to a straight line to determine an estimate for a sloping baseline and said 
noise; subtracting said straight line from said data points to establish a resulting array; 
identifying a last data point on said resulting array occurring before a negative or nil 
valued data point on said resulting array; or performing a logarithmic transformation of 
said resulting array up to said last data point on said resulting array. 

Collins teaches identifying a last data point on said second array occurring before 
a negative or nil valued data point on said second array (see Collins, column 5 lines 43- 
55); fitting remaining data on said first array to a straight line to determine an estimate 
for a sloping baseline and said noise (see Collins, column 4 lines 46-53); subtracting 
said straight line from said data points to establish a resulting array (see Collins, column 
4 lines 56-59); identifying a last data point on said resulting array occurring before a 
negative or nil valued data point on said resulting array (see Collins, column 5 lines 43- 
55); and performing a logarithmic transformation of said resulting array up to said last 
data point on said resulting array (see Collins, column 7 line 68 - column 8 line 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because using 
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the above specified method would have allowed the skilled artisan to generate spectral 
data corrected for background level and ascertaining the background level with 
minimized bias and catastrophic occurrences (see Collins, column 2 lines 30-37). 

Referring to claim 2, Zare teaches all the features of the claimed invention except 
for determining said decay rate of said signal by a weighted least squares fit to said 
transformed data. 

Collins further teaches determining said decay rate of said signal by a weighted 
least squares fit to said transformed data (see Collins, column 2 lines 52-59). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because applying 
a least squares fit curve to the data would have allowed the skilled artisan to match the 
closest possible line curve to the collected data. 

Referring to claim 3, Zare teaches all the features of the claimed invention except 
that said weighted least squares fit includes weighting each transformed data point 
inversely proportional to a square of said value of said digitized signal minus said 
estimated baseline value. 

Collins teaches that said weighted least squares fit includes weighting each 
transformed data point inversely proportional to a square of said value of said digitized 
signal minus said estimated baseline value (see Collins, column 4 lines 46-59). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because 
subtracting a baseline would have allowed the skilled artisan to determine the noise in 
the collected data. 

Referring to claim 4, Zare further teaches that said signal Is generated in a ring- 
down cell (see Zare, column 8 lines 55-57). 

Referring to claim 5, Zare teaches that said ring-down cell includes two of more 
mirrors In any geometry that produces a stable optical cavity (see Zare, Figure 3 
"mirrors 112-116"). 

Referring to claim 6, Zare teaches that said detector Includes a photodetector 
(see Zare, column 7 lines 33-36). 

Referring to claim 7, Zare teaches removing transient points from said first array 
(see Zare, column 5 lines 50-55). 

Referring to claim 10, Zare teaches that noise includes broadband noise and 
excess low frequency noise (see Zare, column 12 line 67- column 13 line 5). 
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Referring to claim 12, Zare teaches energizing said ring-down cell (see Zare, 
column 7 lines 9-10). 

Referring to claim 13, Zare teaches that the energizing step includes utilizing a 
laser (see Zare, column 6 lines 64-67). 

Referring to claim 14, Zare teaches that said laser is a continuous wave laser 
(see Zare, column 6 lines 64-67). 

Referring to claim 15, Zare teaches that said laser is a pulsed laser (see Zare, 
column 8 lines 37-38 "P CRDS" (pulsed laser source)). 

Referring to claim 16, Zare teaches a rind-down cavity system (see Zare, column 

6 lines 64-66) for determining an exponential decay rate of a signal in the presence of 
noise (see Zare, column 7 lines 12-15) comprising: a ring-down cavity (see Zare, 
column 8 lines 55-57); a light source for injecting light into said cavity (see Zare, column 

7 lines 9-10); a detector (see Zare, column 7 lines 33-36); a digitizer (see Zare, column 
7 lines 37-39); and a processor for determining said decay rate (see Zare, column 7 
lines 39-42). Zare does not teach fitting a straight line to a curve associated with said 
decay rate at a time greater than where a negative or nil value is detected, removing 
undesirable data associated with said noise and logarithmically transforming said data. 



Application/Control Number: 09/998,518 Page 7 

Art Unit: 2857 

Collins teaches fitting a straight line to a curve (see Collins, colunnn 4 lines 46-53) 
associated with said decay rate at a time greater than where a negative or nil value is 
detected (see Collins, column 5 lines 43-55), removing undesirable data associated with 
said noise (see Collins, column 4 lines 56-59) and logarithmically transforming said data 
(see Collins, column 7 line 68 - column 8 line 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because using 
the above specified method would have allowed the skilled artisan to generate spectral 
data corrected for background level and ascertaining the background level with 
minimized bias and catastrophic occurrences (see Collins, column 2 lines 30-37). 

Referring to claim 17, Zare teaches that the light source is a laser (see Zare, 
column 8 lines 61-66). 

Referring to claim 18, Zare teaches that the laser is a pulsed laser (see Zare, 
column 8 lines 37-38 "P CRDS" (pulsed laser source)). 

Referring to claim 19, Zare teaches that said laser is a continuous wave laser 
(see Zare, column 6 lines 64-67). 

Referring to claim 20, Zare teaches that said detector includes a photodetector 
(see Zare, column 7 lines 33-36). 
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Referring to claim 21, Zare teaches removing an estimated value of said noise 
from said signal (see Zare, column 7 lines 28-30). 

Referring to claim 23, Zare teaches a method of measuring the decay rate of a 
signal having noise (see Zare column 7 lines 12-15), said method comprising: 
measuring a data signal having noise (see Zare, column 7 lines 37-42); forming a data 
array having data values associated with said signal (see Zare, column 7 lines 37-42); 
subtracting undesirable data values from said array (see Zare, column 7 lines 28-30); 
establishing a resulting array (see Zare column 7 lines 28-30); and determining said 
decay rate from said logarithmic transformation (see Zare, column 12 lines 1-3). Zare 
does not teach testing said resulting array for a first negative or nil value; forming a new 
array ending at one value before said first negative or nil value; or performing a 
logarithmic transformation on said new array. 

Collins teaches testing said resulting array for a first negative or nil value (see 
Collins, column 5 lines 43-55); forming a new array ending at one value before said first 
negative or nil value (see Collins, column 5 lines 43-55); and performing a logarithmic 
transformation on said new array (see Collins, column 7 line 68 - column 8 line 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because using 
the above specified method would have allowed the skilled artisan to generate spectral 
data corrected for background level and ascertaining the background level with 
minimized bias and catastrophic occurrences (see Collins, column 2 lines 30-37). 



Application/Control Number: 09/998,518 
Art Unit: 2857 



Page 9 



Referring to claim 24, Zare teaches a method for determining an exponential 
decay rate of a signal in the presence of noise (see Zare, column 7 lines 12-15), said 
method comprising: receiving an exponentially decaying signal (see Zare, column 7 
lines 37-42); digitizing said signal (see Zare, column 7 liens 37-42); removing an 
estimated noise value from said signal (see Zare, column 7 lines 28-30); scaling said 
cutoff point by a factor greater than unity (see Zare, column 7 lines 25-27); and 
determining said decay rate of said signal (see Zare, column 12 lines 1-3). Zare does 
not teach identifying a cutoff point associated with said signal; determining a new 
estimated noise value; removing said new estimated noise value from said signal; 
identifying a last point of said signal before a negative or nil valued data point on said 
resulting array; or performing a logarithmic transformation. 

Collins teaches identifying a cutoff point associated with said signal (see Collins, 
column 5 lines 43-55); determining a new estimated noise value (see Collins, column 4 
lines 46-53); removing said new estimated noise value from said signal (see Collins, 
column 4 lines 56-59); identifying a last point of said signal before a negative or nil 
valued data point on said resulting array (see Collins, column 5 lines 43-55); and 
performing a logarithmic transformation (see Collins, column 7 line 68 - column 8 line 
2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because using 
the above specified method would have allowed the skilled artisan to generate spectral 
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data corrected for background level and ascertaining the background level with 
minimized bias and catastrophic occurrences (see Collins, column 2 lines 30-37). 

4. Claims 8, 9 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zare et al. (U.S. Patent No. 6,532,071 ) (hereinafter Zare) in view of Collins et al. 
(U.S. Patent No. 5,291 ,476) (hereinafter Collins) and further in view of Karkar et al. 
(U.S. Patent No. 4,745,279) (hereinafter Karkar). 

Referring to claims 8 and 9, Zare and Collins teach all the features of the claimed 
invention except for subtracting a DC level. 

Karkar teaches subtracting a DC level (see Karkar, column 5 lines 3-5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare and Collins to include the teachings of Karkar 
because subtracting out a DC level would have allowed the skilled artisan to determine 
the absorption of the light sample. 

Referring to claim 22, Zare teaches a method for processing a data record to 
determine an associated decay rate of a species in the presence of noise (see Zare, 
column 7 lines 12-15), said method comprises: determining a time associated with a 
portion of said data record, said end time having a corresponding value (see Zare, 
column 9 lines 19-21 ); averaging data points from said time value to the end of record 
(see Zare, column 14 lines 37-39); subtracting said value from each data point from said 
data record to create a new data record (see Zare, column 7 lines 28-30); and 
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determining a decay rate from said logarithmic transform (see Zare, column 12 lines 1- 
3). Zare does not teach subtracting a DC offset from said data record; determining an 
end point for said new data record associated with a first data point before a first 
negative of nil data point of said new data record; or logarithmically transforming said 
new data record. 

Collins teaches; determining an end point for said new data record associated 
with a first data point before a first negative of nil data point of said new data record 
(see Collins, column 5 lines 43-55); and logarithmically transforming said new data 
record (see Collins, column 7 line 68 - column 8 line 2). 

Karkar teaches subtracting a DC offset from said data record (see Karkar, 
column 5 lines 3-5). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Zare to include the teachings of Collins because using 
the above specified method would have allowed the skilled artisan to generate spectral 
data corrected for background level and ascertaining the background level with 
minimized bias and catastrophic occurrences (see Collins, column 2 lines 30-37), and to 
further include the teachings of Karkar because subtracting out a DC level would have 
allowed the skilled artisan to determine the absorption of the light sample. 



Allowable Subject Matter 

5. Claims 25-37 are allowed. 
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6. The following is a statement of reasons for the indication of allowable subject 
matter: a method for determining an exponential decay rate of a signal in the presence 
of noise wherein said noise includes broadband noise and excess low frequency noise, 
wherein the low frequency noise has spectral components having a period greater than 
four times a record length is not found, taught or suggested in the prior art of record. 

7. Claim 1 1 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Response to Arguments 

8. Applicant's arguments filed 09 September 2004 have been fully considered but 
they are not persuasive. 

Applicant argues that Zare does not teach "digitizing said signal to form a first 
array of data points"; however, Applicant's arguments are not well taken. Zare teaches 
digitizing a signal to form an array of data points, as is common in the art (see Zare, 
column 7 lines 37-42). While Zare does cite the drawbacks of digitizers, the data is still 
digitized (see Zare, column 7 lines 37-42) and a digitizer may still be implemented in the 
system (see Zare, column 14 lines 22-31 and Figure 4). Therefore, Zare does teach 
"digitizing said signal to form a first array of data points (see Zare, column 7 lines 37- 
42). 
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Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mary Kate B Baran whose telephone number is (571) 
272-221 1 . The examiner can normally be reached on Monday - Friday from 9:00 am to 
6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Marc S Hoff can be reached on (571) 272-2216. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 09/998,518 



Page 14 



Art Unit: 2857 

Information regarding the status qf an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



16 November 2004 



MARC S. HOF 
SUPERVISORY PATENT LXAMiNER 
TECHNOLOGY CGNTER 2800 




